Introduction
In 2004, the U.S. Geological Survey (USGS), the Geological Survey of Canada (GSC), and the Mexican Geological Survey (Servicio Geológico Mexicano, or SGM) initiated pilot studies in preparation for a soil geochemical survey of North America called the Geochemical Landscapes Project. The purpose of this project is to provide a better understanding of the variability in chemical composition of soils in North America. The data produced by this survey will be used to construct baseline geochemical maps for regions within the continent. Two initial pilot studies were conducted: (1) a continental-scale study involving a north-south and east-west transect across North America and (2) a regional-scale study. The pilot studies were intended to test and refine sample design, sampling protocols, and field logistics for the full continental soils geochemical survey. Smith and others (2005) reported the results from the continental-scale pilot study. The regional-scale California study was designed to represent more detailed, higher resolution geochemical investigations in a region of particular interest that was identified from the lowsample-density continental-scale survey.
A 20,000-km 2 area of northern California ( fig. 1) , representing a wide variety of topography, climate, and ecoregions, was chosen for the regional-scale pilot study. This study area also contains diverse geology and soil types and supports a wide range of land uses including agriculture in the Sacramento Valley, forested areas in portions of the Sierra Nevada, and urban/suburban centers such as Sacramento, Davis, and Stockton. Also of interest are potential effects on soil geochemistry from historical hard rock and placer gold mining in the foothills of the Sierra Nevada, historical mercury mining in the Coast Range, and mining of base-metal sulfide deposits in the Klamath Mountains to the north. This report presents the major-and trace-element concentrations from the regional-scale soil geochemical survey in northern California.
Methodology Sampling Methods
Four different collections of soil samples were analyzed in this study. In addition to the collection of new soil samples, archived soil samples were obtained from three different sources. Using previously collected samples provided an opportunity to obtain soil geochemical data at a high spatial density, which guided the choice of sampling locations for the 2003-2007 effort. Analyzing soil archives also has the potential to provide information about changes in geochemical trends over time.
Soil Archives
National Uranium Resource Evaluation (NURE) Stream sediment and soil samples were collected on a national scale from the late 1970s to early 1980s as part of the U.S. Department of Energy's National Uranium Resource Evaluation (NURE). In 1980, the NURE program conducted a focused study called the Hydrogeochemical and Stream Sediment Reconnaissance (HSSR), which collected soils using a 1-km-grid spacing in the 1:250,000-scale Sacramento quadrangle (Smith, 1997) . At each site, the top 5 centimeters of plant material and soil was scraped off and a 10-15-cm depth sample was collected with a hand spade. Soil samples from at least 10 locations at least 10 ft apart were combined as composite samples and sieved into two fractions; 40-18 mesh (400-1,000 µm) and <40 mesh (Price and Jones, 1979) . Splits of the sieved soil samples were stored in plastic jars at the U.S. Geological Survey in Denver, Colorado. Our study submitted 1,293 archived <40-mesh NURE soils collected in the Sacramento quadrangle ( fig. 1 ) for chemical analysis.
Davis Archive
The U.S. Department of Agriculture (USDA) Soil Conservation Service (now National Resources Conservation Service, NRCS) completed a soil survey of benchmark soils in California. The soils were collected as type pedons by soil series and were collected by soil horizon ( fig. 1 ). The <2-mm-size fraction was archived in plastic vials in a warehouse at the University of California -Davis. Splits of archived samples from 98 soil profiles were taken for chemical analysis as described herein. Further information on soil series and type pedon locations is available on the Natural Resources Conservation Service-Data Mart Web site (http://soildatamart.nrcs.usda.gov).
El Dorado National Forest
A third archive was collected for a soil survey conducted by the USDA Forest Service in the El Dorado National Forest in 1978-79. Fifty samples from 12 soil profiles were provided by the USDA Forest Service, and the <2-mm-size fraction was chemically analyzed.
Sample Collection
Additional soil samples were collected as part of the Geochemical Landscapes Project between 2003 and 2007 from the Coast Range along transects following Cache and Putah Creeks, from the western Sierra Nevada foothills and throughout the Sacramento Valley ( fig. 1 ). Although samples were generally collected by soil horizon, only surface samples were collected at some locations. The <2-mm fraction was collected in the field using a stainless-steel sieve except for some indurated clay-rich soils. These were collected as bulk samples and later disaggregated using an agate mortar and pestle and sieved to <2 mm in the laboratory. A comparison study of duplicate field-and laboratory-sieved samples showed no significant difference in soil chemistry. Samples collected for major-and trace-element analyses were stored in plastic Whirlpak® bags with a split for mercury analyses stored in trace-element-free amber glass jars. 
Sample Preparation
Newly collected samples were dried at 25 o C in a convection oven. All soil samples, including archived samples, were ground to <110-mesh (150 µm) in a shatter box prior to chemical analyses (modification of Peacock, 2002) .
Analytical Methods
Forty-two elements were determined by a 4-acid digestion (HNO 3 , HCl, HF, HClO 4 ) followed by inductively coupled plasma-atomic emission spectrometry (ICP-AES) and inductively coupled plasma-mass spectrometry (ICP-MS) (modification of Briggs and Meier, 2002) . The analyses were performed by SGS Minerals in Toronto, Ontario, Canada, under contract with the U.S. Geological Survey. Additional analysis for 16 elements that include some of the more refractory elements was completed using lithium metaborate fusion/16-element ICP-AES. The procedure fused a 100-mg split of homogenized sample of ground soil/rock with lithium metaborate in a graphite crucible, which was then dissolved in nitric acid. The solutions were aspirated into the ICP through a highsolids nebulizer and the elemental emission signal was measured simultaneously for all 16 elements (SGS Minerals). These analyses were also performed by the USGS contract laboratory, SGS Minerals.
Additional analyses were obtained on a subset of samples with analyses performed by SGS Laboratories. Selenium and antimony were analyzed using hydride generation-atomic absorption spectrometry (modification of Hageman and others, 2002) . The lower and upper reporting limits for selenium, respectively, were 0.2 and 4 mg/kg and for antimony were 0.6 and 20 mg/kg. Mercury was analyzed by cold-vapor atomic absorption spectroscopy based on a modification of USEPA method 7471A (United States Environmental Protection Agency, 1994) with a lower reporting limit of 0.02 mg/kg. Total sulfur was analyzed by combustion with the lower and upper reporting limits 0.05 and 35 percent (modification of Brown and Curry, 2002c) . Total carbon was determined by an automated carbon analyzer with reporting limits between 0.05 and 30 percent (modification of Brown and Curry, 2002a) . Inorganic carbon was determined by coulometric titration with upper and lower reporting limits of 0.04 percent and 50 percent, respectively (modification of Brown and others, 2002b) . Organic carbon was determined by subtraction of total and inorganic carbon values.
Total carbon, organic carbon, and total nitrogen were analyzed for samples collected in 
Quality Control
Standard reference materials (SRMs) were submitted for quality control for all analyses except the carbon and nitrogen analyses completed at the CSU and USGS Boulder laboratories. Standards were analyzed at the rate of one SRM for every 10 samples. Standard reference materials SRM 2709 (National Institute of Standards and Technology, NIST) and DGPM-1 (USGS) as well as USGS-produced SRMs were used to monitor the digestion procedure (Wilson and Wolf, 2007) . Sample duplicates were submitted at a rate of one for every 20 samples, and analytical duplicate samples were analyzed at the frequency of one duplicate for every 20 samples. Data are deemed acceptable if they are ±15 percent at five times the lower limit of determination and the calculated relative standard deviation (RSD) of duplicate samples is no greater than 15 percent. 
Description of Data Tables
Data are reported in four tables. Table 3 .xls, Table 4 .xls, and Table 5 .xls contain data from the NURE, Davis, and El Dorado Forest soil archives, respectively. Table 6 .xls contains all data collected by the Geochemical Landscapes Project from 2004 to 2007. Element concentrations are reported with column headings denoting the method: ICP 16 is the 16-element determination by lithium metaborate fusion/ICP-MS; ICP 42 is the 42-element determination by 4-acid digestion/ICP-MS; hydride is antimony and selenium determination by hydride generation; CVAA Hyd reports mercury concentrations by cold vapor-atomic absorption spectroscopy. Unit qualifiers are in weight percent (%) or mg/kg. Cells labeled ND indicate that the element was not determined, and cells labeled NA indicate that information was not available.
